A number of human coronaviruses (HCoVs) were reported in the last and present centuries.
| INTRODUCTION
Middle East Respiratory Syndrome Coronavirus (MERS CoV) was first identified 4 years ago in the Kingdom of Saudi Arabia. 1 This was the first emergence of a new epidemic outbreak since the Sever Acute
Respiratory Syndrome Coronavirus (SARS CoV) that out broke in East Asia in late 2002. [2] [3] [4] [5] While SARS fatality rate was 8%, MERS fatality rate was 36% (by 9th of November 2016, the number of laboratory confirmed infections was 1813 and the number of reported deaths was 645). 2, 6 Six coronavirus strains were reported to be zoonotic (ie, transmission of infections from animals to humans is possible). [7] [8] [9] [10] [11] These human coronaviruses were 229E and NL63 (belonging to Alphacoronavirus) and OC43, HKU1, SARS, and MERS (belonging to Betacoronavirus). 5, 12 While the first four strains caused mild upper respiratory tract infections, like common cold, SARS and MERS both caused lower respiratory infections such as bronchitis, bronchiolitis, and pneumonia. 13, 3 It was reported that SARS CoV and MERS CoV were hosted in bat through palm civet cat and dromedary camel, respectively.
5, [14] [15] [16] Generally, coronaviruses are enveloped, positive-sense, singlestranded RNA (∼30 kb). Coronavirus genome is translated inside host cell into two groups of proteins; structural proteins, such as Spike (S), Nucleocapsid (N), Matrix (M) and Envelope (E), and non-structural proteins such as RNA dependent RNA polymerase (nsp12) and Helicase (nsp13). 17, 18 Coronaviruses enter host cells either through endosomal or non-endosomal pathways. 19 Endosomal entry of human coronaviruses takes place via four different host cell receptors;
angiotensin-converting enzyme 2 (receptor for each of SARS CoV and HCoV NL63), dipeptidyl peptidase 4 (receptor for MERS CoV), aminopeptidase N (receptor for HCoV 229E), and O-acetylated sialic acid (receptor for HCoV OC43 and HCoV HKU1). 5, [20] [21] [22] [23] [24] After cell entry, corona viral RNA is released into the cytoplasm in which the translation and replication occur. The translation of the Open Reading Frame 1a/b (ORF1a/b) yields two polypeptide chains (pp1a and pp1ab) that are further cleaved to form Non-Structural Proteins (NSPs). 25 Polymerases have conserved active site aspartates that take part in nucleotidyl transfer in different organisms from viruses to humans. 26 The use of modified nucleotides to block the polymerization process was reported in the last two decades. The first FDA approved nucleotide inhibitor was Sofosbuvir (December 2013). Sofosbuvir was approved with Ribavirin and interferon or as interferon-free regimen.
In addition, it was also approved in combination with other target protein inhibitors. 
| MATERIALS AND METHODS
This study utilizes the medicinal chemistry platform, SCIGRESS 3.0 (Fujitsu, Poland) 33 installed on Dell Precision T3500 workstation to examine the molecular docking of nucleotides (ATP, UTP, CTP, and GTP), their corresponding nucleotide inhibitors (MK-0608, Sofosbuvir, R7128, and IDX-184, respectively) and Ribavirin to different polymerases of HCoV strains.
| Geometry optimization
Structures of the nucleotides and nucleotide inhibitors are first sketched using SCIGRESS tools, 33 followed by geometry optimization using Molecular Mechanics force field (MM3 method). The structures are further optimized using semi-empirical Parameterization Method 6 (PM6 in water). Optimized structures are then examined by calculating the Infra-Red (IR) vibrational spectra using PM6 method in order to ensure that they are real (no negative vibrations). Finally, structures are quantum mechanically optimized according to the Density Functional Theory (DFT) using B88-LYP functional (DZVP basis set). This is followed by the calculation of IR vibrational spectra at the same level. 
| Molecular docking
The optimized structures of both, the drugs and nucleotides are used After the removal of water and ligands (except Mg +2 ), addition of missing H atoms and geometry optimization using MM3 force field,
Hepatitis C Virus NS5b RdRp (PDB ID 2XI3) is docked using the same ligands for comparison. Table 2 ).
This can be brought from the higher (better) values of dipole moment, Table 2 ). This can be recognized from the higher 
| HCV versus MERS CoV
From the two MERS CoV models, the model generated from the sequence ID AHY61336.1 is selected for further investigation after performing the docking study. The selection is based on the validation data calculated with SAVES server. The preferable, allowed and disallowed regions of the Ramachandran plot are 77.05%, 15.08,% and 7.87%, respectively, for the selected model versus 72.46%, 13.77%, and 13.77%, respectively, for the other model. Moreover, the overall quality factor is 89.726% for the selected model versus 85.324% for the other one. 
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